Fluorine-18, a popular radionuclide used for Positron Emission Tomography (PET), can be produced via the nuclear reaction 18 O(p,n) 18 However, this procedure has several drawbacks: (i) it is timeconsuming and complicated to miniaturise, e.g. for the use in microfluidic devices; (ii) significant amounts of radioactivity can be lost during azeotropic drying due to decay and unspecific adsorption to the walls of the reaction vessel; (iii) most importantly substantial amounts of base are needed to isolate [ ) to a second reaction vessel, where it was trapped in a solution of KHCO 3 and kryptofix in MeCN. Hereinafter, the optimisation process of the whole setup is described.
To investigate the efficiency of the elution of ]fluoride was eluted in small steps of 100 mL and the eluted amount of radioactivity was measured (n = 4). Fig. 1 shows the percentage of eluted radioactivity relative to the starting amount of radioactivity on the cartridge for volumes up to 500 mL. Compared to the standard eluent, the elution efficiency was much higher: with only 500 mL of 0.1 M potassium sulfate solution, Z99% of the [ 18 F]fluoride was eluted from the cartridge, whereas commonly 1 mL of K 2 CO 3 /kryptofix-K 2.2.2. solution is needed for complete elution. However, it was noticed that this high elution efficiency was only realised with the stepwise elution. When eluting with 500 mL 0.1 M potassium sulfate at once, only 85 AE 5% of the radioactivity was recovered (n = 6). Because of the small volume of the eluent it came to significant losses of radioactivity in the tubing. By flushing the column and the tubes with 850 mL DMF after the elution with 0.1 M potassium sulfate, the efficiency could be increased to 97 AE 3% (n = 8).
The conversion of the eluted [ 18 F]fluoride to [ 18 F]triflyl fluoride was performed in different solvents to determine which of them provided the best radiochemical yield. Reactions in DMF, MeCN, THF and dioxane were studied. MeCN and DMF both resulted in radiochemical yields of over 90%, while reaction in dioxane and THF provided much lower radiochemical yields (see Table S2 of the ESI †). Because DMF proved to be slightly superior to MeCN in the overall radiochemical yield, it was used for all further experiments. Next, the amount of water that is allowed in the [ 18 F]triflyl fluoride formation was investigated. When precursor 1 was reacted for 5 minutes at room temperature in DMF in the presence of different amounts of water, B5% of water led to optimal radiochemical yields (490%, determined by HPLC) for all examined precursor concentrations, being 5, 10, 50 and 100 mM. With increased water content, the radiochemical yields dropped and became less reproducible (see Table S3 of the ESI †). However, when the temperature was raised from 20 to 40 1C, up to 33% of water was allowed and 490% isolated radiochemical yield could be obtained again.
To promote dryness of the distilled radioactivity in the second reaction vessel for subsequent radiofluorination, [ 18 F]triflyl fluoride was distilled over a drying column. Different materials were examined (see Table 1 ). Whereas calcium sulfate trapped a notable amount of radioactivity during the distillation, only low amounts of radioactivity (r1%) remained on the drying column when using copper(II)sulfate, magnesium sulfate, sodium sulfate or phosphorus pentoxide (sicapent). P 2 O 5 showed 0.2 AE 0.1% (n = 2) retained radioactivity and high radiochemical conversions of the distilled [ ]fluoride in radiochemical yields of 95 AE 1% and 95 AE 3% (n = 2), respectively. Also in THF a good trapping efficiency was achieved, however radiochemical yields were slightly lower than with DMF and DMA as solvent (90 AE 4%; n = 2). In DMSO, the trapping was least efficient and not very reproducible: dry [ 18 F]fluoride was obtained in radiochemical yields of 62 AE 19% (n = 2). Besides KHCO 3 , the use of other bases has been investigated (see Table S5 of the ESI †). With a solution of K 2 CO 3 and kryptofix in MeCN, a base-cryptand combination often used in radiofluorination reactions, a bit lower trapping efficiencies of 72-92% were obtained. Similarly efficient trapping (77-92% radiochemical yield) was observed, when dibenzo-18-crown-6/K 2 CO 3 or (n-Bu) 4 NH 4 SO 4 / Na 2 CO 3 was employed. Only very low trapping efficiencies of 1-15% were observed when using DABCO and kryptofix-K 2.2.2. without any base at room temperature. A further possibility, which may be convenient in the automated synthesis of a tracer, is immediate reaction of the trapped radioactivity with the precursor. Thus, Aromatic molecules with strong electron withdrawing groups, weak electron withdrawing groups and electron donating groups (see Scheme 2) as well as aliphatic molecules with different leaving groups (see Scheme 3) were chosen as model compounds. The radiochemical yields were determined by HPLC for all model reactions (n = 2). Of the nitrobenzenes, para-dinitrobenzene 3 and ortho-dinitrobenzene 5 could be radiofluorinated in MeCN at 50 1C in 97 AE 1% and 96 AE 1% yield, respectively, whereas meta-dinitrobenzene 7 could not be converted to the desired product under these conditions. Compared to conventional syntheses described in literature, shorter reaction times and lower temperatures could be applied. 16, 17 For example the radiofluorination of ortho-dinitrobenzene 5 resulted after 5 minutes at 50 1C in 96 AE 1% yield, while according to literature temperatures of 130 1C and reaction times of 10 minutes are needed. 16 The radiofluorination yield of 4-nitrobenzonitrile 4 was low as expected (5 AE 1%). Also para-substituted nitrobenzenes carrying a methyl, bromo, aldehyde or methyl ester group showed no or minor conversion to the radiofluorinated product because the aromatic rings were not sufficiently activated by the substituents for radiofluorination (see Scheme 2) . Besides nitro precursors, also para-substituted N,N,N-trimethylammonium benzene precursors have been explored. With strong electron withdrawing groups such as the nitro and nitrile group high radiochemical yields close to quantitative were obtained. Analogous to the nitro precursor, no conversion to the [ 18 F]fluorinated product was observed with the electron donating methyl group. With the weak electron withdrawing aldehyde group good yields of 81 AE 1% were obtained, which is comparable to literature results. 18 As aliphatic model compounds, a series of 3-substituted phenyl propanes with different halogens and sulfonates as leaving groups has been studied (see Scheme 3) . With all leaving groups, high radiochemical yields of over 90% were obtained in the [ 18 
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